Countercyclical markups and news-driven business cycles by Pavlov, Oscar & Weder, Mark
This is the author’s version of a work that was submitted/accepted for pub-
lication in the following source:
Pavlov, Oscar & Weder, Mark
(2013)
Countercyclical markups and news-driven business cycles.
Review of Economic Dynamics, 16(2), pp. 371-382.
This file was downloaded from: http://eprints.qut.edu.au/58194/
c© Copyright 2013 Elsevier Inc.
NOTICE: this is the author’s version of a work that was accepted for publication in Review of
Economic Dynamics. Changes resulting from the publishing process, such as peer review,
editing, corrections, structural formatting, and other quality control mechanisms may not
be reflected in this document. Changes may have been made to this work since it was
submitted for publication. A definitive version was subsequently published in Review of
Economic Dynamics, [Volume 16, Issue 2, (April 2013)] DOI: 10.1016/j.red.2013.02.004
Notice: Changes introduced as a result of publishing processes such as
copy-editing and formatting may not be reflected in this document. For a
definitive version of this work, please refer to the published source:
http://doi.org/10.1016/j.red.2013.02.004
Countercyclical Markups and News-Driven
Business Cycles
Oscar Pavlov
School of Economics
The University of Adelaide
Australia
Mark Wedery
School of Economics
The University of Adelaide
Australia
February 8, 2013
Abstract
The standard one-sector real business cycle model is unable to gen-
erate expectations-driven uctuations. The addition of countercyclical
markups and modest investment adjustment costs o¤ers an easy x to
this conundrum. The simulated model replicates the regular features
of U.S. aggregate uctuations.
Keywords: Expectations-Driven Business Cycles, Markups.
JEL Classication: E32.
Corresponding author. Present address: School of Economics and Finance, Queens-
land University of Technology, GPO Box 2434, Brisbane QLD 4001, Australia. E-mail
address: oscar.pavlov@qut.edu.au. Ph:+61 7 3138 2740. Fax:+61 7 3138 1500.
ySchool of Economics, The University of Adelaide, Adelaide SA 5005, Australia. E-mail
address: mark.weder@adelaide.edu.au.
1
1 Introduction
News shocks have captivated the minds of many macroeconomists in recent
years. News stand for the idea that expectations about future fundamen-
tals drive aggregate uctuations. The concept has old roots and goes back
at least to Pigou (1927). Yet, while this researchs empirical branch sug-
gests that news about shifts in future technology can indeed be a signicant
source of business cycles  in the order of fty percent or higher one of
the main theoretical ndings states that a plain-vanilla real business cycle
(RBC) model is unable to re-produce expectations-driven uctuations.1 This
casts doubt on the validity of either the empirical work or theory.
On the theoretical side, the aspect of this paper, the puzzle boils down to
the standard RBC models inability to generate the empirically-documented
positive comovement between consumption and investment in response to
news about future total factor productivity (TFP). Jaimovich and Rebelo
(2009) propose to solve this conundrum by adding non-separable preferences
that weaken the income e¤ect on labor supply, but also require variable capi-
tal utilization and investment adjustment costs. While recently these prefer-
ences have proved to solve several economic enigmas, the empirical support
for them is limited.2 The current paper illustrates an alternative approach
that requires less alterations to the canonical model and, in particular, it
does not require any departure from conventional preferences as we assume
additive-separable utility compatible with balanced growth. We apply Galís
(1994) and Schmitt-Grohés (1997) composition of aggregate demand model
to introduce endogenous countercyclical markups to the articial economy.3
1Empirical work can be found in Cochrane (1994), Beaudry and Portier (2006),
Schmitt-Grohé and Uribe (2012) and others.
2See Imbens, Rubin and Sacerdote (2001) for example.
3Empirical evidence suggests that markups are countercyclical. See Rotemberg and
Woodford (1999) and Floetotto and Jaimovich (2008). We acknowledge that there are
other ways to render the markup variable, but for exposition we concentrate on a spe-
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Yet, countercyclical markups are not su¢ cient for expectations-driven busi-
ness cycles while the comovement problem is solved the arrival of news
about technological innovations pushes the economy into an initial recession.4
For this not to occur we introduce modest investment adjustment costs. Our
simulations reveal that the news shock driven articial economy performs
well at matching the main empirical aggregate regularities of U.S. cyclical
uctuations.
In the plain vanilla model, the income (or wealth) e¤ect associated with
the news of a technology improvement induces people to raise consumption
and leisure; accordingly comovement problems arise and hence the intro-
duction of preferences that weaken the income e¤ect on labor supply by
Jaimovich and Rebelo (2009). In contrast, this income e¤ect remains in the
present model and the economic mechanism for our result can be understood
as follows. Any change in the markup implies a shift to economic distor-
tions through an endogenous labor wedge between the marginal product of
labor and the marginal rate of consumption-leisure substitution. Moreover,
countercyclical markups can result in an upwardly-sloping wage-hours locus,
which implies a positive relationship between wages and hours in the absence
of changes to fundamentals.5 Therefore, if the income e¤ect associated with
the news of a technology improvement is strong enough, the labor supply
schedule shifts in and employment increases. Yet, because of an opposing
substitution e¤ect, positive news about the future cause recessions. The
reason being that in anticipation of higher future real interest rates, agents
cic model here. Essentially, the results could also be realized with increasing returns
technologies, yet, since the debate regarding their empirical evidence is still ongoing, we
concentrate on market power.
4See Eusepi (2009) and Guo, Sirbu and Suen (2012) for a clarication of this result.
5This part of the argument is not unlike indeterminacy models, yet, here we do not
consider the case of sunspot equilibria. Wang (2012) shows a similar e¤ect through deep
habits. He also nds that employment drops below steady state at the realization of the
shock.
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decrease current consumption and increase labor supply with the e¤ect of a
drop in employment.6 However, news-driven business cycles emerge if the
income e¤ect dominates. For this to become possible, agents must be given
an incentive to invest today and this is done via adjustment costs to physical
investment. If these adjustment costs are su¢ ciently large then the interest
rate uctuates by less and agents not only increase current consumption but
the resulting inward shift of labor supply raises hours worked and investment.
The economy begins to boom immediately.
The comovement issue is related to Barro and Kings (1984) thesis that
under conventional assumptions on technology and preferences, standard
technology shocks must be the main driver of business cycles. The strict
kinship between wages and the marginal product of labor is the underlying
reason for the conundrum. Woodford (1991) relaxes this relationship and is
able to produce a positive investment-consumption comovement in the pres-
ence of sunspot equilibria, i.e. no shocks to fundamentals are needed. Ben-
habib and Farmer (1994) show that increasing returns technologies archive
a parallel outcome. As in the current paper, the mechanism is an upwardly
sloping wage-hours locus. An important di¤erence applies, however. Equilib-
ria are unique here and therefore only standard and anticipated disturbances
to fundamentals can induce economic uctuations.
The rest of this paper proceeds as follows. Section 2 lays out the model.
Section 3 presents conditions for comovement and expectations-driven busi-
ness cycles are derived in Section 4. Section 5 introduces variable capital
utilization and simulates the model. Section 6 concludes.
6This stands in contrast to the standard RBC model where the wage-hours locus is
downwardly sloping and the wealth e¤ect dominates the substitution e¤ect.
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2 Model
The articial economy is based on the composition of aggregate demand
model laid out by Schmitt-Grohé (1997). The models key assumption is
that monopolists cannot price-discriminate between the consumption and
investment related demands of their products, hence, the composition of
demand a¤ects their market power. We will begin the model description by
outlining the rmsside.
2.1 Firms
A perfectly competitive nal good sector produces the nal consumption
good, Ct and the nal investment good, Xt. The consumption good is con-
sumed, while the investment good is added to the capital stock. The pro-
duction functions relating the nal outputs to intermediate goods are
Ct = N
1 1=
Z N
0
yi;c;tdi
1=
0 <  < 1
and
Xt = N
1 1=
Z N
0
yi;x;tdi
1=
0 <  < 1
where yi;c;t (yi;x;t) stands for the amount of the unique intermediate good i
used in manufacturing consumption (investment) goods, and N is the xed
number of intermediate good rms. The constant elasticity of substitution
between di¤erent intermediate goods in the production of the consumption
(investment) good equals 1
1 

1
1 

: The conditional demand for interme-
diate good i to be used in the production of the consumption good is
yi;c;t =

pi;t
Pc;t
1=( 1)
Ct
N
with the price index
Pc;t  N (1 )=
Z N
0
p
=( 1)
i;t di
( 1)=
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where pi;t is the price of intermediate good i. The monopolist faces a simi-
lar demand coming from the nal investment good producers. Intermediate
goods are produced using capital, ki;t, and labor, hi;t, both supplied on per-
fectly competitive factor markets, according to the production function
yi;t = ztk

i;th
1 
i;t    0 <  < 1;  > 0
where  stands for xed overhead costs. These costs are such that, for a
given number of rms, there are no long-run pure prots. This assumption
is consistent with empirical ndings reported in Rotemberg and Woodford
(1999), Basu and Fernald (1997) and others. All rms are equally a¤ected
by aggregate total factor productivity, zt, that follows the process
log zt =  log zt 1 + t 0   < 1
t = t + t l l > 0
where t is the standard contemporaneous shock to productivity and t l
is a news shock that a¤ects productivity l periods later. Both are i.i.d.
disturbances with variances 2 and 
2
 . Given the demand from the nal
goods sector, each monopolist sets the prot maximizing price such that the
markup, i;t, equals
i;t =
1
 1yi;c;t +
1
 1yi;x;t

 1yi;c;t +

 1yi;x;t
:
Finally, the implicit demands for input factors are
i;t
pi;t
= (1  )ztk

i;th
 
i;t
wt
= 
ztk
 1
i;t h
1 
i;t
rt
(1)
where wt is the real wage and rt the rental price of capital services.
We restrict our analysis to a symmetric equilibrium where all monopolists
produce the same amount and charge the same price, pt = 1. Aggregate
output is thus
Yt = ztK

t H
1 
t  N (2)
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where Kt = Nkt and Ht = Nht. Lastly, we dene st  Xt=Yt as the
investment share in aggregate output. Then the optimal markup can be
rewritten as a function of this share
t =
1
1  (1  st) + 11 st
1
1  (1  st) + 11 st   1
: (3)
Note that if the elasticities of substitution in the nal goodstechnologies are
the same, i.e.  = , the markup is constant. If  >  the markup is coun-
tercyclical to st. Then, as demand shifts from consumption to investment,
each monopolist faces a more elastic demand curve and this leads to a fall in
the markup. Log-linearizing (3) yields
^t =
s

1
1    11 


1
1  (1  s) + 11 s  1

1
1  (1  s) + 11 s
 s^t  "s^t
where hatted variables denote percent deviations from the steady state in
which the investment share is s = =( + ). Using this together with the
steady state version of (3) we restrict the markup elasticity, ", to permissible
values via  > 1 (the steady state markup) and ;  2 (0; 1). Some algebra
restricts " to fall into the range dened by
1  

< " <
  1

s
1  s: (4)
We dene countercyclical markups as situations in which " < 0, yet, one can
show that this implies that the markup is also countercyclical with aggregate
output.7
2.2 Households
The representative agent maximizes
E0
1X
t=0

1
1 + 
t
lnCt   
1 + 
H1+t

 > 0;  > 0;   0
7Pavlov and Weder (2012).
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where Et is the conditional expectations operator,  denotes the discount
rate and  is the inverse of the Frisch elasticity of labor supply to wages.
This functional form of additive-separable period-preferences is compatible
with balanced growth. The agent owns the capital stock and sells labor and
capital services. He owns all rms and receives any prots, t, generated by
them. Then, the budget is constrained by
wtHt + rtKt +t  Xt + Ct (5)
and capital accumulation follows
Kt+1 = (1  )Kt +Xt

1  

Xt
Xt 1

0 <  < 1 (6)
where  stands for the constant rate of physical depreciation of the capital
stock and the adjustment cost function, (:), obeys  (1) = 0 (1) = 0, and
00 (1)  0.8 The rst-order conditions for the agent are
Ht Ct = wt (7)
%t =
1
1 + 
Et

t+1rt+1 + %t+1(1  )

(8)
t = %t

1  

Xt
Xt 1

  Xt
Xt 1
0

Xt
Xt 1

+
1
1 + 
Et%t+1

Xt+1
Xt
2
0

Xt+1
Xt

(9)
where t and %t are the multipliers associated with (5) and (6). Equation (7)
describes the households leisure-consumption trade-o¤, (8) is the intertem-
poral Euler equation and (9) portrays the investment dynamics. In addition
the usual transversality condition holds.
8See Christiano, Eichenbaum and Evans (2005). Our results are robust with respect to
alternative adjustment cost specications.
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3 Conditions for comovement
In the rst step of our analysis, we derive an analytical condition for positive
comovement which we dene as the situation in which todays consumption
and investment will move in the same direction after agents learn about future
productivity changes (while holding current technology constant). For the
concrete model, the analytical expression for this comovement is obtained
after log-linearizing all the static equilibrium equations9
bCt =   "(1  ) + (+)(1 )+
(1  )

+
(1 )+   "

+ + 
bXt: (10)
Under perfect competition,  = 1, or constant markups, " = 0, the coe¢ -
cient on the right hand side of (10) is negative as in a standard RBC model,
hence consumption and investment move in opposite direction at newsar-
rival. If the markup is countercyclical, the su¢ cient condition for positive
comovement between investment and consumption is
" < "

 
 (+ )
(1  )[(1  ) + ] < 0: (11)
(11) implies that the wage-hours locus is upwardly sloping and steeper than
the agents labor supply curve (see Appendix A.1); it is essentially equivalent
to the necessary condition for indeterminacy in a continuous time Benhabib
and Farmer (1994) model.10 Clearly, if both consumption and investment
rise, then output must rise as well. Since capital is predetermined and news
do not a¤ect current TFP, hours worked must also rise, and hence positive
comovement between consumption and investment also implies positive co-
movement between consumption and hours. Substituting in the lower limit
of " from (4) yields the minimum steady state markup, min, required for
9See Appendix A.1 for further details.
10Positive comovement is not possible if " > 0 (see Appendix A.2).
9
positive comovement:
min > 1 +
(+ )
(1  )[(1  ) + ] :
If we calibrate standard parameters as  = 0,  = 0:01,  = 0:3, and
 = 0:025, then the minimum steady state markup required for comovement
is min = 1:12.
11 This value falls clearly in the empirically accepted zone.
Why does a time-varying markup solve the comovement puzzle? The
markup drives an endogenous labor wedge between the marginal product of
labor and the marginal rate of consumption-leisure substitution. Combining
(1) and (7) leads to
tH
+
t Ct = (1  )ztKt : (12)
In a plain-vanilla RBC model, where the wedge is absent, news-driven busi-
ness cycles cannot occur: the arrival of news does not a¤ect technology in
the current period and since capital is predetermined (the right hand side
of equation 12), consumption and hours (and therefore investment) cannot
move in the same direction.12 This is also the case with a constant wedge
( =  in the current model). However, if the markup is su¢ ciently counter-
cyclical then positive comovement becomes possible.
Finally, while we have shown that countercyclical markups address the
comovement problem, the above conditions do not tell us whether they are
su¢ cient for the articial economy to boom in response to positive news
about the future path of TFP. This will be discussed next.
11Note that investment adjustment costs are completely absent from these expressions,
although, as will be demonstrated in the next Section, they inuence the direction that
the variables comove in.
12See Eusepi and Preston (2009).
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4 Conditions for news-driven business cycles
After having established the conditions for comovement, it remains to be
shown if countercyclical markups alone can generate expectations-driven
business cycles. That is, we ask if the arrival of positive news about TFP,
zt; sets into motion an economic boom in the articial economy.
To do this, we run the following news shock experiment: in period t = 1,
news arrives about a rise in TFP that will occur in period t = 4 (or l = 3).
The increase will be temporary and  = 0:90: We calibrate standard para-
meters as above and set the steady state markup at  = 1:3 and the markup
elasticity to " =  0:1, which satises the su¢ cient condition for comove-
ment (11). At rst, no adjustment costs are assumed to a¤ect the economy.
Fig. 1 shows this economys response for two cases: the productivity increase
is realized expectations about the future turn out to be correct and unre-
alized expectations turn out to be incorrect and agents learn at t = 4 that
there is no change to productivity after all. In both scenarios, the model
generates an initial recession: consumption, hours worked, and investment
all fall on the impact of news (i.e. at t = 1). This can be understood as the
result of two (conicting) e¤ects. Suppose that the news shock is realized,
then period t = 4 is characterized by higher wage income than at the steady
state. From this, we can back out the expectations of agents as of the mo-
ment they receive the news: the improvement in technology is interpreted
as a rise in lifetime income. The additional consumption possibilities are
smoothed over time. In particular, the corresponding wealth e¤ect induces
agents to consume more and to reduce their labor supply today. Given the
upwardly sloping wage-hours locus, this would increase employment today.
Yet, we do not observe this in the impulse response functions. Why is this the
case? There is another factor operating that increases labor supply today:
the opposing substitution e¤ect. It arises from the high future interest rate,
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R4, which induces lower consumption in periods running up to period t = 4.
If the substitution e¤ect dominates the wealth e¤ect, which will be the case
when the wage-hours locus is upwardly sloping, initial consumption will be
low and this shifts out the labor supply schedule along the upwardly sloped
locus. Employment falls initially and this generates a recession in period
t = 1.13 It is worthwhile to note that this stands in contrast to " = 0, where
the wage-hours locus is downwardly sloping and the real interest rate moves
by much less; this is why the wealth e¤ect dominates in a standard RBC
model. In fact, the wealth e¤ect can be traced from the divergence of the
two consumption paths after agents learn about the non-realization of news
in period t = 4. If news turn out to be wrong, consumption remains below
steady state, while it rises above if news are fullled. As in the standard RBC
model, in order to make up for the depleted capital stock, both investment
and hours rise even if the expected increase in TFP is not realized.14
Fig. 1 about here
In order for the income e¤ect to dominate, we assume investment adjust-
ment costs, i.e. an incentive to invest along the transition. In Fig. 2 we
assume 00 (1) = 1:3 (from Jaimovich and Rebelo, 2009). Consumption and
hours rise on the arrival of news. This is the consequence of a wealth e¤ect:
when learning of technological improvements, agents are eager to consume at
higher levels and to enjoy more leisure the labor supply schedule shifts in.
Yet, because of the upwardly sloping wage-hours locus, employment will rise
and output increases.15 Why is the substitution e¤ect the relatively weaker
13A rise in the markup shifts the downwardly sloping labor demand curve in such that
hours worked fall despite the outward shift of the labor supply curve.
14The responses are very similar because the rise in the investment share lowers the
markup in both the realized and not realized case. This shifts out labor demand much
like an increase in technology zt:
15Here, a fall in the markup shifts out the downwardly sloping labor demand curve such
that hours worked rise despite the inward shift of the labor supply curve.
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one now? The reason is that adjusting investment became more costly and
this has a negative impact on the return to investment. The impulse response
functions show this: the interest rate is less responsive, it spikes up (down)
when the technology increase is realized (unrealized) but is otherwise at
relative to the no-adjustment costs case. This behavior of the interest rate
is consistent with other models utilizing such investment adjustment costs.
Fig. 2 about here
Fig. 3 plots the three-way relationship between the markup elasticity,
the steady-state markup, and the adjustment costs to investment required
for expectations-driven business cycles, i.e. consumption, hours worked and
investment is required to rise on impact of positive news. The gure shows
numerically that expectations-based business cycles are easier to obtain with
higher markups, higher markup elasticities and higher adjustment costs. Are
these parameter constellations reasonable? Under the current calibration, the
second derivative of the adjustment cost function evaluated at the steady
state, 00 (1), must be 0:58 or greater. The gure also suggests that the size
of these adjustment costs can be signicantly reduced by assuming a more
elastic markup. For example, if 00 (1) = 0:1; positive comovement can be
achieved with a markup elasticity of " =  0:14. Hence, the combination of
endogenous countercyclical markups and some investment adjustment costs
solves the news shock conundrum in real business cycle economies. Moreover,
the degree of market power and the size of investment adjustment costs are
within empirical estimates. Note that unlike other studies, capital utilization
is xed. Incorporating variable capital utilization makes it even easier to
obtain expectations-driven business cycles. This is shown next.
Fig. 3 about here
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5 Variable capital utilization
This Section sets out to reduce the levels of market power and labor supply
elasticity that are required to generate expectations driven business cycles.
To accomplish this, we amend the model such that an intermediate good
producer operates the production technology
yi;t = zt (Utki;t)
 h1 i;t   
where Ut stands for the utilization rate of physical capital set by the capital
stocks owner. Additionally, we assume that the rate of depreciation, t, is
an increasing function of the utilization rate
t =
1

U t with  > 1:
Including these alterations yields an analog to (10)
bCt =   [((1  ) + ) + ] (1 )+ + " [(1 + ) + (1  )]


(1 )(+)2
(1 )+   "[(1 + ) + (1  )]

+ ((1  ) + ) + 
bXt
and a new su¢ cient condition for positive comovement between investment
and consumption
" < "

 
  [((1  ) + ) + ]
 [(1 + ) + (1  )] ((1  ) + ) < 0
which parallels (11). The new minimum steady state markup that is required
for comovement is given by
min > 1 +
 [((1  ) + ) + ]
[(1 + ) + (1  )] [(1  ) + ] :
Applying the same calibration as above yields min = 1:03 if  = 0.
16 Phrased
alternatively, our results require a mere slight departure from the plain-
vanilla RBC model. Note that these analytical results were derived while
16The reason is similar to Wens (1998) insight into how utilization amplies increasing
returns to scale.
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keeping adjustment costs at zero to make our results consistent with Section
3s. Otherwise utilization and adjustment costs are intertwined, the rela-
tionship becomes complex and only numerical inspection provides insights.
These then show that, unlike the case of constant utilization, adjustment
costs bring down the minimum markup even further. For example, with the
above calibration and 00(1) = 1:3; a markup of 1:02 generates positive co-
movement along the adjustment path.17 Moreover, our results no longer rest
on a high Frisch elasticity. Kimball and Shapiro (2008) suggest a value for 
at around one. Then, variable utilization reduces the minimum markup to a
reasonable value of min = 1:21, down from 1.50 under constant utilization.
5.1 Simulations
What we have demonstrated so far is that a standard one-sector RBC model
augmented by countercyclical markups is capable of producing positive co-
movement among the main macroeconomic aggregates in response to antic-
ipated changes to future technology. This Subsection evaluates whether the
news shock driven model is able to replicate the cyclical regularities of the
U.S. economy.
To begin with, the measure for TFP must be adjusted for market power
and capital utilization. Hence, the Solow residual is estimated via
 lnYt = [ lnKt +  lnUt + (1  ) lnHt + ln zt]
where  is the rst di¤erence operator.18 The persistence parameter and
the standard deviation of the technology shock are recovered as:  = 0:97,
 =
q
2 + 
2
 = 0:0057. Since we are interested in the quantitative e¤ect
17For this to occur, strictly positive adjustment costs are required. Moreover, the im-
pulse responses mimic those shown in the previous Section and are therefore not presented
here.
18See Hornstein (1993).
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of news shocks we set l = 3 and the volatilities to  =  and  = 0, i.e.
all shocks are anticipated three quarters in advance.
The calibration of all other key parameters remains as in the previous
Section. We set 00(1) = 1:3 as in Jaimovich and Rebelo (2009), which is
signicantly lower than the estimate suggested by Christiano, Eichenbaum
and Evans (2005) it is selected to keep departures from the plain-vanilla
model small. Estimates of the level of markups in the U.S. in value added
data range from 1.2 to 1.4 and our choice of  = 1:3 lies in the middle of these
numbers (see Floetotto and Jaimovich, 2008). We set  = 1, in line with
Kimball and Shapiro (2008). Lastly, we consider two values of the markup
elasticity parameter. First, " =  0:163 < ", which barely satises the
su¢ cient condition for comovement. Second, we set " =  0:187 to match
the volatility of output in the U.S. data.
Table 1 presents the empirical and articial moments from the Hodrick-
Prescott ltered time series. The articial economy echoes the empirical
ordering of cyclical volatilities of the main macroeconomic aggregates, as well
as their contemporaneous correlations with output. The last two columns
report results for an alternative calibration that assumes indivisible labor,
 = 0; and a low markup of  = 1:1: The business cycle statistics are very
similar, although as expected, the higher labor supply elasticity allows the
model to better match the volatility of hours worked.
Table 1 about here
6 Conclusion
News-driven business cycles cannot occur in the standard one-sector real
business cycle model: in the absence of shifts to production possibilities,
consumption and investment move in opposite directions. This paper demon-
strates that endogenous countercyclical markups can solve this comovement
16
puzzle. Markups have to be su¢ ciently elastic in order to produce an up-
wardly sloping wage-hours locus that is steeper than the agents labor supply
curve. A change in the markup on the arrival of news implies a shift to eco-
nomic distortions via an endogenous labor wedge, and can allow for positive
comovement between consumption, hours worked and investment. However,
in order for positive news about the future to lead to an expansion, agents
need an additional incentive to frontload investment, which we model through
investment adjustment costs. We simulate the articial economy driven by
anticipated shocks and nd that it is able to replicate the regular features of
U.S. aggregate uctuations.
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A Appendix
A.1 Derivation of the comovement condition and the
wage-hours locus
We log-linearize the symmetric equilibrium version of the real wage (1), equa-
tions (2), (3), (7), the investment share st = Xt=Yt; and the resource con-
straint Yt = Ct +Xt to obtain
w^t = z^t + K^t   H^t   ^t
Y^t = z^t + K^t + (1  )H^t
^t = "s^t
H^t + C^t = w^t
s^t = X^t   Y^t
Y^t =
+ (1  )
 + 
C^t +

 + 
X^t
where we use  = (Y + N)=Y: Then, we set z^t = K^t = 0 to reect that
current TFP is una¤ected by news and that capital is predetermined. Finally,
we use these equations to solve for the comovement condition (10). See also
Eusepi (2009).
The su¢ cient condition for positive comovement (11) implies an upwardly
sloping wage-hours locus that is steeper than the agents labor supply curve.
Using the same log-linearized equations we obtain
w^t =
   " (1 )+ [(1  ) + ]
1  " (1 )+
H^t:
Substituting in " from (11) implies that the term in front of H^t is equal to
; which is also the slope of the agents labor supply curve. Therefore, if this
term is greater than , which will be the case if " < ", then the wage-hours
locus is steeper than the labor supply curve and comovement arises.
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Section 5s results were derived in parallel fashion, incorporating the new
production function and the optimal utilization rate:
w^t = z^t + bUt + K^t   H^t   ^t
Y^t = z^t + bUt + K^t + (1  )H^t
(   1) bUt = brt = z^t + (  1)bUt + (  1)K^t + (1  )H^t   ^t
with the latter coming from U  1t = rt.
A.2 Comovement with " > 0
Positive comovement between consumption and investment is not possible if
the markup is procyclical to the investment share.19 To see this, rst note
that if " > 0; the denominator in (10) must be negative for comovement and
hence +
(1 )+   " < 0: Yet, substituting in the upper limit of " from (4)
would imply that
+(1  1 )
(1 )+ < 0; which clearly can not be satised since
 1

< 1:
A.3 Data Sources
This Appendix details the source and construction of the U.S. data used in
Section 5. All data is quarterly and for the period 1967:I-2010:IV.
1. Personal Consumption Expenditures, Nondurable Goods. Seasonally
adjusted at annual rates, billions of dollars. Source: Bureau of Economic
Analysis, NIPA Table 1.1.5.
2. Personal Consumption Expenditures, Services. Seasonally adjusted at
annual rates, billions of dollars. Source: Bureau of Economic Analysis, NIPA
Table 1.1.5.
19Yet, positive comovement with " > 0 becomes a possibility if we depart from loga-
rithmic utility in consumption.
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3. Personal Consumption Expenditures, Durable Goods. Seasonally ad-
justed at annual rates, billions of dollars. Source: Bureau of Economic Analy-
sis, NIPA Table 1.1.5.
4. Gross Private Domestic Investment. Seasonally adjusted at annual
rates, billions of dollars. Source: Bureau of Economic Analysis, NIPA Table
1.1.5.
5. Gross Domestic Product. Seasonally adjusted at annual rates, billions
of dollars. Source: Bureau of Economic Analysis, NIPA Table 1.1.5.
6. Gross Domestic Product. Seasonally adjusted at annual rates, billions
of chained (2005) dollars. Source: Bureau of Economic Analysis, NIPA Table
1.1.6.
7. NonfarmBusiness Hours. Index 2005=100, seasonally adjusted. Source:
Bureau of Labor Statistics, Series Id: PRS85006033.
8. Civilian Noninstitutional Population. 16 years and over, thousands.
Source: Bureau of Labor Statistics, Series Id: LNU00000000Q.
9. GDP Deator = (5)=(6):
10. Real Per Capita Consumption, Ct = [(1) + (2)]=(9)=(8):
11. Real Per Capita Investment, Xt = [(3) + (4)]=(9)=(8):
12. Real Per Capita Output, Yt = (10) + (11):
13. Per Capita Hours Worked, Ht = (7)=(8):
14. Investment Share, st = (11)=(12):
15. Labor Productivity, Yt=Ht = (12)=(13):
16. Capital Utilization, Ut, total index, percentage, seasonally adjusted.
Source: Board of Governors of the Federal Reserve System, G17/CAPUTL/CAPUTL.B50001.S.Q.
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Table 1
Business Cycle Statistics
Data Model:  = 1:3;  = 1; Model:  = 1:1;  = 0;
" =  0:162 " =  0:023
" =  0:163
(=0:92; =0:49)
" =  0:187
(=0:93; =0:39)
" =  0:024
(=0:95; =0:88)
" =  0:049
(=0:97; =0:82)
Y 2.30 (1) 1.80 (1) 2.30 (1) 1.64 (1) 2.30 (1)
X 6.03 (2.63) 5.86 (3.25) 8.01 (3.49) 5.22 (3.18) 8.10 (3.53)
C 0.90 (0.39) 0.85 (0.47) 0.91 (0.40) 0.82 (0.50) 0.91 (0.39)
H 1.91 (0.83) 0.71 (0.39) 1.08 (0.47) 0.95 (0.58) 1.69 (0.74)
s 3.81 (1.66) 4.15 (2.30) 5.78 (2.52) 3.67 (2.23) 5.88 (2.56)
Y=H 1.17 (0.51) 1.21 (0.67) 1.35 (0.59) 0.90 (0.55) 0.90 (0.39)
 - 0.68 (0.37) 1.08 (0.47) 0.09 (0.05) 0.29 (0.13)
(X;Y ) 0.98 0.97 0.98 0.96 0.97
(C; Y ) 0.82 0.88 0.87 0.88 0.85
(H;Y ) 0.86 0.88 0.93 0.89 0.94
(s; Y ) 0.95 0.93 0.95 0.92 0.95
(Y=H; Y ) 0.56 0.96 0.96 0.88 0.78
(; Y ) - -0.93 -0.95 -0.92 -0.95
See Appendix A.3 for the source of U.S. data. The model was simulated 1000 times for
276 periods (corresponding to the sample period plus 100 initial periods which were later
purged). x and (x; Y ) denote the standard deviation of variable x and its contempora-
neous correlation with Y . Relative standard deviations are in parentheses. Blank entries
for  are due to data unavailability.
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Figure 1: Response of the economy without investment adjustment costs to
news arriving at t = 1 and a realization/non-realization at t = 4:
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Figure 2: Response of the economy with investment adjustment costs to news
arriving at t = 1 and a realization/non-realization at t = 4:
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Figure 3: Markup elasticity, the steady-state markup, and the minimum ad-
justment costs to investment required for expectations-driven business cycles.
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